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(54) Multiple-zone Inl^et printer 

(57) An in>qet printer (10) includes a ball roller 
assembly (14) for driving a paper-supporting platen (16) 
along the width and length of ^ by 
the platen. A stepper motor (3B) activates the ball roller 
assemblies in response to drive Agnate from a motor 
driver (34). A f irst printhead (20) indudes a first array of 
Inkjet nozzles (25) which are in fluid communication with 
an ink supply (20) and which fire in response to drive 
signals from a printhead driver (44). A microprocessor 
(30) is provided to coordinate (52 and 62) x and y axis 
movement of the paper with the firing of the first array of 
inkjet nozzles to print a predetermined pattern. In one 
embodiment, the ink supply indudes a second print- 
mode ink supply (28) in fluid communication with a sec- 
ond array of in^et nozzles (27) on the first printhead 



and a first print-mode ink supply (26) in fluid communi- 
cation with the first array of nozzles. Iri another embodi- 
ment, the printer further includes a second printhead 
(22), which indudes a third array of inkjet nozzle (29) in 
fluid communication with the first print-mode ink supply 
and a fourth array of inkjet nozzles (31) in fluid commu- 
nication with the second prirt-mode ink supply. The 
microprocessor activates the first and third arrays dur- 
ing a first operational mode and activates the second 
and fourth arrays during a second operational mode. 
The microprocessor can simultaneously enable the first 
and second operational modes according to require- 
ments of a print job. 
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Description 
TECHNICAL FIELD 

[0001] The invention relates generally : : -'tc>" ::: %^!iift- : T : "V ::: 
printers and, more specifically, the invention relates to 
rmjjtipl^zorie inlqet printers. 

BACKGROUND ART 

[0002] Inkjet printers provide an inexpensive means 
for printing documents from a personal computer. A 
conventional inkjet printer includes a movable Inkjet 
printhead mounted on a carriage assembly The car- 
riage asserrtoly moves the in^et printhead ever a print is 
medium, such as paper. The printhead has an ink sup- 
ply and an array of nozzles which generate ink droplets 
as the printhead rnoves over the paper to produce a 
desired image on the paper. Each nozzle is formed by a 
nozzle chamber, a firing mechanism, and an orifice, 20 
wim tfie firing mechanism being located within the noz- 
zle chamber. During operation, the nozzle chamber 
receives ink from the ink supply and the firing mecha- 
nism is activated, thereby causing an ink droplet to be 
fired from the chamber through the orifice onto the 25 
paper. A roller moves the paper in a direction perpendic- 
ular to the motion of the printer head so that the print- 
head nozzles can progressively lay down segments of 
the desired pattern. 

[0003] A trend in inlqet printer technology has been 30 
to increase the number and the density of inlqet noz- 
zles, which can result in increased resolution of images 
produced by the printhead. The increased number of 
nozzles can also decrease the distance which the print- 
head is required to travel, if additional nozzles are 35 
added laterally in the direction of travel of the printhead. 
The printhead has less distance to travel, because the 
nozzles of tie printhead are located closer to the 
opposed margins of the paper as the printhead begins 
to traverse the paper. U.S. Patent No. 5.742,305. which 40 
is assigned to the assignee of the present invention, 
describes a page-wide-array (PWA) printer element 
which has an array of in^et nozzles spanning the width 
of a paper. While a conventional inkjet printer head has 
approximately 1 00 to 200 inkjet nozzles, the PWA as 
printer element has between 5.000 and 7.000 inkjet 
nozzles. Consequently, the PWA printer element is able 
to remain stationary while ft ^ints an entire line across 
a page. 

[0004] Although the PWA inkjet printer is able to so 
Increase prim speed sjgnificantiy by prin^ an entire 
line at once or multiple lines simultaneously, the com- 
plexity introduced by the increased number of inkjet 
nozzles is significant For an eleventh (279.4 mm) 
printhead with 600 dots per inch (23.62 dots per millim- es 
eter), there are at least 6600 nozzles. 
[0005] What is needed is an inkjet printer which 
provides increased print speed over conventional scan- 



ning printhead inlget printers and which enables simul- 
taneously printing in multiple print modes. 

SUMMARY OF THE INVENTION 

[0006] An inlqet printer includes a first in^et print- 
head having a first array of inkjet nozzles which gener- 
ate multiple projections of ink droplets, a drive system 
for moving print media, such as paper, along two axes of 
motion which are perpendicular to each other and to the 
direction of the ink projections, and a processor for 
coordinating operation of the drive system with the fir- 
ings of the inkjet nozzles. 

[0007] In a preferred embodiment, the drive system 
includes a first stepper motor which drives a ball roller 
that contacts a paper-supporting platen to drive the 
platen along the first axis of motion (e.g., along the 
widthwise direction of the paper) and along the second 
axis of motion (e.g., along the lengthwise direction of 
the paper). The inkjet printhead includes an ink supply 
in fluid communication with each of the inlqet nozzles of 
tie first array such that, upon being fired, a nozzle (gen- 
erates an ink droplet which is approximately perpendic- 
ular to the paper surface. The processor coordinates 
operation of the stepper motor with the firing of selected 
ones of the nozzles to print the desired pattern on the 
paper. The coordinating functions of the printer proces- 
sor can alternatively be performed by a processor in an 
associated personal computer (PC). 
[0008] In one implementation; the inkjet printhead 
includes a second array of inkjet nozzles and the ink 
supply includes first general purpose color printing ink 
reservoirs and first photographic color printing ink reser- 
voirs. The first array of inlget nozzles is in fluid commu- 
nication with the first general purpose color printing ink 
reservoirs and the second array of nozzles is in fluid 
communication with the first photographic color printing 
ink reservoirs. The processor responds to a second 
mode activation request by activating the second array 
of inlget nozzles. The processor is responsive to 
requirements of a particular print job to activate the first 
and/or second array of Inlqet nozzles. For example, a 
print job might include a photograph which requires 
photographic color printing ink and a surrounding bor- 
der which requires regular color printing ink The proc- 
essor will activate both the general purpose color print- 
mode and the photographic color print-mode so that the 
second array iirtfget nozzles can print the photographic 
color print region simultaneously with first array nozzles 
printing the general purpose color print region of the 
boundary. The ink supply can also include a black ink 
reservoir for black and white printing in fluid communi- 
cation with a corresponding third array of inlqet nozzles. 
The processor can activate any combination of general 
purpose color printing, photographic color printing, 
^rid/or black and white printing modes. 
[0009] In a preferred ernbodiment. the printer 
includes a second inkjet printhead having third and 
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fourth inkjet rozzle arrays respectively in fluid communi- 
cation with second general purpose color printing ink 
reservoirs, and second photographic ink reservoirs. 
Altemativ^y; the first general purpose color printing ink 
reservoirs rah provide a common supply to both the 5 
third array of the second printtead and the first array of 
the first prirrthead. while the first photographic color 
printing ink reservoirs provide a common supply to both 
the fourth array of the second prirrthead and the second 
array of the first printhe and fourth nozzle 10 

arrays of the second inkjet prirrthead are positioned 
approximately coplanar to tie first and second nozzle 
arrays. Pr^raWy the general purpose coIgmt printing ink 
reservoirs and the photographic color printing ink reser- 
voirbotfi include a black ink reservoir for black and white 75 
•printing.-.-- • 

[0010] The processor assigns the first and/or sec- . 
ond array to ajj^ 

order to form a first portion of a desired pattern and 
assigns the third and/or fourth array to print a second 20 
portion of the desired pattern on a secbnd section of the 
paper. The processor coordinates the operation of the 
first and secbnd Irri^et printheads. such tttat the first 
prirrthead prints the first portion of the desired pattern 
simultaneously with the printing of the second portion 25 
by the second prirrthead. The processor executes a 
stitching algorithm to ensure that a boundary between 
the first portion of the pattern printed by the first prirrt- 
head and the second portion of the pattern printed byv: 
the second prirrthead is as seamless as possible Alter- so 
natively, the PC processor can be utilized to execute the 
stitching algorithm. In a preferred mode, the processor 
defines the borders of the portions of the pattern 
assigned to the printheads in response to color con- 
trasts or shading within the pattern so as to minimize the 35 
vistoility of the boundaries. Furthermore, the stitching 
algorithm can define slightly overlapping portions of the 
pattern assigned to the printheads to minimize visibility 
of boundaries. 

{001 1] The processor activates print-modes in the 40 
secorKJ printh^ad in the same manner as for the first 
prirrthead. In an alternative embodiment, the first and 
second printheads each has only one array of : irilqet 
nozzles In fluid corrimunk^rtion with either a general 
purpose color printing ink supply, a black ink supply, or 45 
a photographic color printing ink supply. The ink supply 
in both embodiments preferably includes an ink supply 
sensor. 

[0012] Another embodiment of the invention pro- 
vides increased resolution printing through precise rela- so 
tive incremental motion between the prirrthead and the 
paper. The distance of each increment is no more than 
the diameter of a print region of a stationary inkjet noz- 
zle. A second motor is provided to incrementally move 
the prirrthead and the processor coordinates the firingof ss 
the inkjet nozzles with the incremental movement of the 
inkjet nozzles to increase the printing resolution bf thib: 
inkjet nozzles. By Incrementally moving, tte 



head can deposit a higher density of dots on the paper 
than is possible with a completely stationary prirrthead 
due to design constraints for inkjet nozzle density on a 
prirrthead. Alternatively, the prirrthead can remain sta- 
tionary while the paper is incrementally moved. 
[0013] A method for utilizing the inkjet printer 
includes projecting a first set of ink droplets from the first 
print-mode ink supply of the first inkjet prir^ 
angle that is approximately perpendicular to the paper 
surface; The parier surface is moved along two axes, 
the length and width of the paper. Trie movement of the 
paper is coordinated with the generation of the ink drop- 
lets to print the desired pattern on the paper surface. In 
a preferred embodiment me second pwinthead applies 
a third set of ink droplets within a second section of the 
paper surface simultaneously with application of the first 
ink droplets within a first section of the paper surface. 
The movemert cff the pa^ is coordinated yirtth the gen- 
eration of 
desired pattern. 

[0014] i yj method includes a second print-mode 
acthration step which includes generating a second set 
of inkdropletsfrom^ 

the first printhead. Again, the movement of the paper is 
coordinated with the generation of the second set of ink 
droplets to print a pattern on the paper without switching 
ink supply cartridges, since the first prirrthead includes 
both the f irst print-mode and the second print-mode ink 
supplies. 

[0015] In the dual printhead embodiment, the sec- 
ond print-mode activating step includes projecting a 
fourth set of ink droplets from a second print-mode ink 
supply oh the serohd prirrthe^ with^ removing a first 
print-mode ink supply on the second inkjet prirrthead 
and replacing the first print-mode ink supply with the 
second print-mode ink supply. 

[0016] The inkjet printer of the present invention 
provides the advantage of high speed inkjet printing by 
simultaneously utilizing multiple printheads to perform 
print jobs! Another advantage of the p^ 
that the prirrthead can support high volume ink reser- 
voirs, because the prirrthead is not required to traverse 
the width of the paper. Yet another advantage is that a 
print-mode switch can be performed without having to 
substitute ink cartridges. Another advantage is that two 
or more jxi^ 

during a print job using multiple printheads. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] v 

Fig. 1 is a perspective view of an inkjet; printer in 
acdordaricey^ 

Fig. 2 is a perspective view of the ball rollers of a 
ball roller assembly of the printer in Fig. 1. 
Fig. 3 is a side perspective view of ball roller assem- 
blies of the rxirrter of Fig. 1 shown interacting with a 
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paper-supporting platen. 

Fig. 4 is an overhead perspective view of two Inkjet 
printheads of a dual-printhead embodiment the 
printer in Fig: 1. 

Rg. 5 is an overhead perspective view of four Inkjet 
printheads in a four-printhead embodiment of the 
invention, 

Rg. 6 is a perspective View of the inlqet nozzles on 
the inlqet printheads shown in Fig. 5. 
Fig. 7 is a side perfective view of the inkjet print* 
heads shown in Rg. 5. 

Fig. 8 is a schematic diagram of the components of 
the Inkjet printer shown in Fig. 1 , 
r^. 9 is aflow idiagram^c^ printing method utilizing 
the inlqet printer shown in Fig. 8. 

DETAILED DESCRIPTION 

[0018] Referrir^ to Fig. 1, an inkjet printer 10 in 
accordance with the present invention includes an inlget 
printhead 12 that is removably attached to an ink supply 
20. The ink supply can include more than one ink 
source. For example, tie ink supply 20 can indude iNra 
compartments, one which provides a general purpose 
color printing ink supply including black ink and another 
which provides a photographic color printing ink supply, 
also including black ink. Because the inlqet printhead 1 2 
does not scan the width of a print medium during oper- 
ation of fre printer 10, the ink supply can hold large vol- 
umes of ink to enable printing for long durations without 
having to replace the ink supply 20. As will be discussed 
in greater detail below, the dual-source ink supply ena- 
bles an automatic print-mode shift from a general pur- 
pose color printing print-mode to a photographic color 
printing print-mode without having to manually switch 
ink supply cartridges. The dual-source ink supply also 
enables simultaneous ariiva^ 
modes. 

[001 9] . In a preferred embodiment irt ^e filter 1 0, 
the printhead 12 does not span the entire width of the 
print medium, such as a sheet of paper 24. Conse- 
quently, a means for moving the paper in foe widthwise 
direction of the paper 24 is required, in addition to a 
means for moving the paper in the lengthwise direction. 
Referring to Figs, 1, 2, and 3, ball roller assembly 14 is 
provided to move a paper-supporting platen 16 back 
and forth along the width (y-axis) and the length (x-axis) 
of the paper. Ball rotter assemblies are preferred over 
conventional printer rollers because the ball rollers can 
move the paper along both the x and the y axes, 
whereas a conventional printer roller only moves the 
paper along a single axis. The paper-supporting platen 
preferably includes means for securing the paper 24 in 
a fixed position. A vacuum system (not shown) on the 
paper-supporting surface of the platen 16 can be uti- 
lized to securely fix the position of the paper 24 on the 
platen. 

[0020] The ball roller assembly 14 preferably has 



; : ; : : ;^fiiMHi^e ball rollers 11, 13, and 15 to move the paper 
along both the x-axis and the y-axis. As is well known in 
the art, an important consideration in placement of roll- 
ers is to avoid contact with the surface regions of paper 

5 24 which have a high likelihood of supporting freshly 
deposited ink. By utilizing the ball roller assembly and 
the paper-supporting platen 16, the printed surface of 
paper 24 is not contacted by any rollers during a print 
job. Consequently, it is possible to employ multiple 

io heads on the printer 10 without concern for smearing 
caused by contact with rollers. 

[0021] With reference to Fig. 4, one embodiment of 
the inkjet printer 10 includes first inkjet printhead 12 and 
second iri^et printhead, 22. The addition of the second 

is printhead 22 decreases the print time for print jobs by 
approximately one-half, because the total print region 
surface area is doubled. The printheads are shown in 
Fig. 4 without ink supplies for purposes of clear illustra- 
tion. However, it should be noted that the first printhead 

20 12 and the second printhead 22 can each be equipped 
; with its own ink supply. Alternatively, both printheads 
can be connected to a single ink supply. The fact that 
the printheads are not required to scan the width of 
paper 24 simplifies the task of connecting both print- 

25 heads to a single ink supply. Referring to Ftg. 5. another 
embodiment of the printer employs four printheads 12, 
22, 40. and 42. By increasing the number of printheads, 
the print time for a print job is proportionately 
decreased. 

30 [00221 Referring to Figs. 6 and 7. in one embodi- 
ment the first ink supply 20 is a dual-source ink supply 
which includes a first print-mode ink supply 26 and a 
second print-mode ink supply 28. A second ink supply 
39 for the second printhead 22 also includes a first print- 

35 mode ink supply 33 and a second print-mode ink supply 
35. Alternatively, both printheads 12 and 22 can share a 
single first print-mode ink supply and a single second 
print-mode ink supply The first print-mode ink supplies 
26 and 33 might contain general purpose color printing 

40 ink, while the second print-mode ink supplies 28 and 35 
contain photographic color printing ink. The general pur- 
pose color printing ink supplies and the photographic 
color printing ink supplies of both the first and second 
printheads 12 and 22 each have four ink reservoirs (not 

45 shown) which provide three primary colors required for 
color printing and black ink. Each reservoir is in fluid 
communication with selected inkjet nozzles. Alterna- 
tively, the dual-supply ink reservoirs might contain any 
other combination of ink types for isped 

so [0023] The first inkjet printhead 12 includes a first 
array of inkjet nozzles 25 in fluid communication with the 
general purpose color printing ink supply 26. and a sec- 
ond array of inlqet nozzles 27 in fluid communication 
with the photographic color printing ink supply 28. The 

as second inkjet printhead 22 includes a third array of 
inl^et nozzles 29 in fluid communication with general 
purpose color printing ink suppty 33 and a fourth array 
of inkjet nozzles 31 in fluid communication with photo- 
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graphic color printing ink supply 35. As will be discussed 
in greater detafl below, the in^et prirter 10 is capable of 
performing an automatic mode switch, wherein the f irst 
and third arrays of inkjet nozzles 25 and 29 are enabled 
and the second and fourth arrays of inkjet nozzles 27 
and 31 are disabled (or vice versa) in response to a 
user-generated mode switch request The printer 10 is 
also capable of simultaneously operating in multiple 
print-modes such that all four in^et nozzle arrays are 
simultaneously activated. 

[0024] Referring to Rg. 8. a microprocessor 30 in 
printer 10 provides a means tor coordinating operations 
of the numerous components required for performing 
print jobs. A motor driver 34 transrnitecornrrand signals 
to a f irst Stepper motor 36. The first Pepper motor 36 is 
capable of actuating precise increments of rotation in 
the ball rollers of ball roller assembly 14 along either the 
x-axis or the y-axfe, or a combination of the x and y 
directions. A prirthead driver 44 transmits firing com- 
mands to selected ones of the inkjet nozzles of the first 
inkjet printhead 12 or the first and second inkjet print- 
heads 12 arid22. In one embodi ment asecpnd stepper 
mcrtor 43 is employed to move inkjet printheads 12 and 
22 either along the x-axis or the y-axis in small incre- 
ments. Each increment of motion by the printhead(s) 12 
and/or 22 is no more than the approximate distance 
between two adjacent in^et nozzles of 6 print region for 
a single inkjet nozzle. By coordinating the f iring of 
selected inkjet nozzles with the incremented rrioyement 
of the inkjet printhead(s). an increased printing resolu- 
tion is possible. Alternatively, increased printing resolu- 
tion can be achieved through coordination of 
incremental movement of the paper-supporting platen 
16 by ball roller assembly 14 with tie firing of selected 
inkjet nozzles. The second stepper motor 43 can be 
activated for print jobs which require high resolution 
printing. When the high resolution portion of a print job 
is completed, the processor 30 deactivates the second 
stepper motor 43 and printing resumes In the lower res- 
olution mode. When the microprocessor 30 receives a 
print job request from an attached personal computer 
(not show(m)i the microprocessor debutes cxjmmarids 
to the various device ; drivers to execute: functions 
required to perform the print job. 
[0025] In the dual-printhead embodiment the 
microprocessor 30 coordinates cooperation between 
the first 12 and second 22 printheads by assigning a 
first portion of the print job to the first printhead 12 and 
a second portion of the print job to the second printhead 
22. Referring to Figs. 4 and 8. for a particular page In a 
print job, the microprocessor 30 assigns the first print- 
head 12 to print a portion of the desired print pattern for 
the top half of the page, while the second printhead 22 
is assigned to simultaneously print a portion of the 
desired f^rrtj^ 

rtfaq^ driver 44 to 

transmit firing signals to the inkjet nozzles of the f irst 
and second printheads 12 and 22 aa»r*fing to the print 



job assignments for the first and second printheads. 
The microprocessor 30 executes a stitching algorithm to 
minimize the visibility of the boundaries of the first and 
second portions of each print job. Alternatively, the 
5 stitching algorithm is executed by a processor in the 
attached PC. In one implementation, the algorithm 
takes into account contrast patterns of colon ng or fad- 
ing of prirt jobs in determining the bounds 
and second portions of each print job. The boundaries 
io of the first and second portions can also overlap slightly 
in order to minimize the visibility of the boundaries. A 
media sensor 38 provides the rrucroprocessor with 
paper petition data which the miCToprpcessor 30 uti- 
lizes to make adjustments for errors committed in posi- 
ts tioning the paper 
[0026] ; i ^ 

the microprocessor 30 responds to a prirt-rnode switch 
request by directing the printhead driver 44 to instruct 
printheads 12 and 22 to each disable one array of noz- 
20 zles and to enable the other array. For example, if the 
printer 10 is operating in a photographic color print- 
mode, the microprocessor 30 responds to a print-mode 
switch request by enabling the second and fourth nc&zle 
arrays 27 and 31 and disabling the first and third nozzle 
25 arrays 25 and 29. Alternatively, if the printer 10 Is 
equipped with only one printhead, the microprocessor 
30 directs the printhead driver 44 to transmit print-mode 
switch instructions to the first printhead 12. ink-level 
sensors 32 provide the rnicr^ 
30 regarding ink levels, so that the microprocessor can 
take steps necessary to perform user notif ication when 
irik lev^ The user notifica- 

tion can occur at the time a user requests a print job. For 
example, when the user requests a print job, the micro- 
35 processor 30 can respond by determining whether suf- 
ficient ink remains to complete the print job. H 
insufficient ink remains, the microprocessor 30 alerts 
the PC of the insufficiency. 

10027] The rrtoroprocessbr 30 can simultaneously 
ao activate both prtrit^riodes as required by a particular 
print job. For example, a print job might include a photo- 
graph requiring photographic color ink which is sur- 
rounded by a border requiring general purpose color 
ink. During simultaneous activation of both print-modes, 
: 45 selected first 25 and third 29 array nozzles perform gen- 
eral purpose color ink printing of the border region while 
selected second 27 and fourth 31 nozzles perform pho- 
tographic color ink printing of the photograph region. 
[00283 Referring to Fig. 9, a method of printing uti- 
50 lizing the intqet printer 10 of the present invention 
includes a step 46 of selecting a sheet of paper and 
positioning the paper to execute a print job. According to 
instriictibrre from the microprocessor 30, the printhead 
driver 44 transmits firing signals to selected fir^; array 
65 nozzles of thWirtt prir^ 

droplets being dired^ toward the pap^ surface in step 
48. In 52; the microp^ 

tion of the stepper motor 36 to move the paper in con* 
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cert with the firing of the first array nozzles 25. If the 
pnrrter 10 Includes a second printhead 22, the rnicro- 
processor 30 coordinates the firing of first array nozzles 
25 on the first printhead 12 with firing of third array noz- 
zles 29 on the second printhead 22 in step 50, such that s 
the first array nozzles print a first portion of the print job 
oh a first section of the paj^ 

third array nozzles printing a second portion of the print 
job on a second section of the paper. 
[0029] In decision step 54. the microprocessor 30 ic 
determines whether a request has been received to 
enable the second print-mode. If no second print-mode 
request is received, the printer returns to step 46 and 
selects another sheet of paper to continue printing in the 
general purpose color print-mode. Upon receiving the ts 
request to enable the second mode, the printhead driver 
44 enables the second array of inlqet nozzles 27 oh the 
first printhead which is in fluid <x>mmunication with the 
first photographic color printing ink supply 28. If the 
printer 10 employs a second printhead 22, the printhead 20 
driver 44 enables the fourth array nozzles 31 associated 
with the second photographic color printing ink supply 
35. In steps 58 and 60, the printhead driver 44 transmits 
firing signals to selected second and fourth array noz- 
zles on the first and second printheads in response to ss 
microprocessor signals, in step 62, the microprocessor 
30 coordinates operation of the ball roller assembly 14 
with the firing of selected nozzles of the first 25, second 
27, third 29. and fourth 31 arrays of printhead nozzles to 
print a predetermined printing pattern. 30 
[0030] In decision step 64, the microprocessor 30 
determines whether a request to disable the second 
print-mode has been received. If no request has been 
received, the printing process is repeated starting at 
step 56. The general purpose color printing process is 35 
performed starting at step 46 rf the microprocessor 30 
determines that a request to disable the second print- 
mode request has been received. Furthermore, micro- 
processor 30 is capable of switching between first and 
second j^-nxxJes In ab^^ simultaneously Mm&- 40 
Wing the prirt-nxxies. It will be appra^ated by persons 
of ordinary sWll in the art that the a^e^ie^rtoed 
method can be practiced both in the single printhead 
and double printhead embodiments of the printer 10. 
Also, the invention can easily be extended to n print- 4s 
heads simultaneously printing in n zones on the same 
page of a paper where n is greater than 2. It should also 
be noted that the riunrtoer of arrays of inlget nozzles and 
the number of different color ink supplies can be a 
greater number than the examples discussed. Further- so 
more, the number of array nozzles with a different 
number of ink colors can be optimized for a particular 
application in printing. 

Claims. V: 55 

1. Ah iri^et printer (10) comprising: 



afirstirilqetpriffl^ 

inlqet nozzles (25) and a first supply of ink (20) 
in fluid communication with said first array of 
nozzles such that each nozzle projects (48) 
first ink droplets toward a first fixed region dur- 
ing a first printhead operational mode; 
a first ball roller assembly (14) for moving a 
print medium (24) relative to said first fixed 
region and along two perpendicular axes of 
motion, movement of said print medium along 
each said axis of motion varying alignment of 
said first fixed region with areas of said print 
medium; and 

a processor (30) for coordinating said firing of 
said first array of inVjet nozzles with operation 
of said first ball roller assembly (14) to print a 
first desired pattern on said print medium. 

Ihe-Mqrt printer (10) of claim 1 wherein said first 
printhead (12) includes a second array of nozzles 
(27) in fluid communication with said first ink supply 
(20) such that each nozzle in said second array 
projects (58) second ink droplets in a direction 
approximately parallel to said first ink droplets, pro- 
jections of said second ink droplets being toward a 
: second fixed region, said first ink supply including a 
first ink reservoir (26) for a first mode of printing and 
a second ink reservoir (28) for a second mode of 
pririting, at least a portion of said first array of noz- 
zles (25) being in fluid communication with said first 
ink reservoir during said first print-mode and at 
least a portion of said second array of nozzles 
being in fluid communication with said second ink 
reservoir during said second mode printing. 

3. The inlqet printer (10) of claim 1 or 2 further com- 
prising a print-mode controller (44) configured to 
activate said first array of nozzles (25) during said 
first mode of printing and to activate said second 
array of nozzles (27) during said second mode of 
printing. 

4. The Inkjet printer (10) of one of the preceding 
claims further comprising a second in^et printhead 
(22) having third (29) and fourth (31) arrays of noz- 
zles, at least a portion of said third array of nozzles 
being in fluid communication with a third ink reser- 
voir (33) on 6aid second printhead and at least a 
portion of said fourth array of nozzles being in fluid 
communication with a fourth ink reservoir (35) on 
said second printhead. said processor (30) being 
configured to assign at least one of said first (25) 
and said second (27) arrays of nozzles to a first 
section of said print medium (24) and to assign at 
least one of said third and fourth nozzle arrays to a 
second section ;of said print medium, such that said 
at least one of said first and said second nozzle 
arrays prints a first portion of a second desired pat- 
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: tern in said first section simultaneously wrth said at 
lea^q^^ 

printing a second portion of said second desired 
pattern in said second section. 

5. The inkjet printer (1 0) of one of claims 1 -3 further 
comprising a second printh ead (22) having a third 
array of inkjet nozzles (29), said processor being 
configured to assign said first array of nozzles (25) 
to a first section of said print medium and to assign 
a second sebfion of said print medium (24) to said 
third array of nozzles, such that said first array of 
nozzles prints a first portion of said first desired pat- 
tern in said f irst section of said print medium simul- 
taneously with said third array of nozzles printing a 
secorxi ^rtidn sakJ f irk desired pattern ih;said 
secorid setrion 

6. A method of printing utilizing an inkjet printer (10) 
cbmprisihg the steps of; 

providing (46) apfittity 

projecting (48) a first plurality of ink droplets 

from a first inkjet pn^ 

printing surface such that each of said first ink 

droplets ts projected in a cGrection that is 

approximately perpendicular with said printing 

surface; 

moving (52) said printing surface along two 
perpendicular axes of motion such that at least- 
one of said two axes is perpendicular to said 
direction of said ink droplets; and 
cc<^inat r ng <52) sdd movement of said print- 
ing surface with said projecting of said first plu- 
rality qf ink droplets from said first inlqet 
printhead to print a first predeterrraned pattern 
on said printing surface. 

7. The method of claim 6 further comprising the step: 
erf projecting (50) a second plurality of ink droplets 
from a second inkjet printhead (22) toward said 
printing surface (24) in a direction that is approxi- 
mately parallel to said direction of said first plurality 
of droplets, said projecting (48) of said first plurality 
of ink droplets occurring within a first area of said 
printing surface and said projecting of said second 
plurality of ink droplets occurring within a second 
area of said printing surface such that said project- 
ing of said first plurality and said second plurality of 
ink droplets is coordinated (52) with said moving of 
said printing surface to print said first predeter- 
mined pattern. 

8. The method of claim 7 wherein said keps of pro- 
jecting (48 and 50) said fii^ plurality ai^ saki sec- 
ond plurality of ink droplets include projecting at 
least some of said first and said secorid pluralities 
of ink droplets from a first print-mode ink reservoir 



(26), the rnetrkxi fur^ the step of ena- 

: bling a second print-mode, including the steps of: 

projecting (58) at least a portion of a third plu- 
5 raltty of ink droplets from said first inkjet print- 

head (12) utilizing a second prim-mode ink 
reservoir (28) and projecting (60) at least a por- 
tion of a fourth plurality of ink droplets from said 
second inkjet printhead (22) utilizing said sec- 
io ond print-mode ink reservoir in the absence of 

removing said first prirt-nxxie ink reservoir and 
repl^^ 

said second prim-mode ink reservoir; and 
moving (62) said printing surface (24) along 
is ■ ■ said two axes in coordination with said project- 

ing of said third and said fourth pluralities of ink 
droplets to print a second predetermined pat- 
tern. 

20 9. The method of claim 8 wherein said steps of pro- 
jecting (48 and 50) said first and said second plural- 
ities of ink droplets include projecting said first and 
said second pluralities of ink droplets from a plural- 
ity of general purpose color printing ink reservoirs 

25 (26) and said steps of projecting (58 and 60) said 
third and fourth pluralities of ink droplets include 
projecting said third and said fourth pluralities of ink 
droplets from a plurality of photographic color ink 
reservoirs (28). 

ao 

10. The method of claim 6 wherein said step of project- 
ing (48) said first plurality of ink droplets includes 
projecting at least a portion of said first plurality of 
ink droplets from a first print-mode ink reservoir 
3$ (26), the method further comprisi^ the ^iep ofena- 
bling a second print-mode, including the steps of: 

projecting (58) at least a portion of a second 
plurality of ink droplets from a second print- 
40 mode ink reservoir (28) in the absence of 

r0rr^ 

replacing said first print-mode ink reservoir with 
said second print-mode ink reservoir; and 
moving (62) said printing surface along said 
45 two axes in coordination with said projecting of 

said second plurality of ink droplets to print a 
second predetermined pattern on said printing 
: surface. ; 

so 
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